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I . — A Contrihiition toicarJs a Knowledge of the Entozoa 
(f British Marine Fishes. — Part IL* By WiLLIAM 
Nicoll, D.Sc., Gatty Marine Laboratory, Univer- 

s’ty of St. Andrews. 

[Plate I.] 

Following the lined already indicated in the first part of 
this contribution, an att« mpt was made to ubEain some of 
tlie less common fishes from St. Andrews Bay. At tlie .-am* 
time several of the commoner species omitted tn in the tiist 
part were examined, and it is with these cliiefly that the 
present | aper deaL. AltOL^^eiher thirty species were e.xarnined ; 
twelve ot these were included in the first repoit, but several 
additions have to be made to the list of their parasites. 

The fish to which attention was chiefly directetl were tho 
dragonet, gurnard, cod, catfish, and sprat. In each of the 

* I have to thank the OovernmoiU (Hnnt Cf mmitteo for enablin.r in*> 
to continue thin work, which was be^nin und-r tho Carnejrio Tni-t 
ltt*»<.arch Scheme. 
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first tliree eiglit difiercnt species of parasites were found, in 
tlie catfisli seven, and in tiic sprat six. Amongst wliat may 
be considered as comparatively rare fisli may be mentioned 
Chiinara monstrosa^ Argentina sphyrcena^ and Mvla inola ; 
and for tlie Oj)f>ortiinity of exafnining these I am indebted to 
the kindness of Professor M‘lntosh. 

About three-quarters (78 per cent.) of the total number 
of fish examined were infected with internal parasites of one 
kind or another, and of tliese by far the commonest were 
Trematodes (07 per cent.) and Nematodes (65 per cent.). 
Cestodes occurred only in 45 per cent., and the majority of 
these were scolices. Adult tapeworms were found in only 
6 per cent., namely, in the cod, turbot, halibut, and sunfish. 
The rarity of adult tapeworms was noted in Part I., in which 
only 8 per cent, of the fishes were infected with them. They 
were found in Cvttus scorpiusy C. huhalisy Gadus ceglejlnus, 
and Boihus maaimus. From this it would appear that tape- 
w'orms occur only in the relatively larger fish ; and the reason 
probably resolves itself into a matter of accommodation, the 
intestine of the smaller fish not being of sufficient size to 
contain the bulk of a full-grown tapeworm. Amongst the 
above-mentioned fish the only ones of small size are Coitus 
scorpius and C, bubaliSy which are infected with Boihrio^ 
cc^^a/i/ 5 fairly frequently ; but the infection never 
reaches the extent that is so commonly met with in the 
turbot. In the smaller fish scolices are very prevalent, their 
numbers often being counted by thousands. It is in the 
Elasmobranchs that Cestodes come to maturity and are so 
plentiful ; none of these are included in the present report. 

Echinorhynchs were found on only four occasions, and in 
every case in rock-fisii, namely Liparis montaguiy Onos mus~ 
teluSy 0. tricirraiuSy and Gasterosteus aculeatus. 

Over thirty new records are noted in this paper, of which 
halt are in Trematodes. Records new to British waters are 
much more numerous. 

In Part I. reference was made to the work of Olsson and 
P. J. van Beneden on the Entozoa of North-Sea fishes. 
Odhner’s work on Arctic Trematodes* only came to hand 
while the paper was in the press. Although not dealing 
exclusively with the Trematode parasites of fishes, Odhner^s 
paper includes descriptions of many of the most important 
of these, and it is to him that we owe the first exhaustive 
accounts of such well-known species as Prosorhynchus squa~ 

^ “ Die Trematoden des arktischen Gebietes,” in Fauna Arctica, iv. 
(1905) pp. 291-372. 
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matuSf Sieringophorun furciger^ Fodocotgle atonion^ fj^pidi- 
pedon (^Lf}>Oilora) rachiaciim^ I^ecitUasUr gihbosn-^^ nrul iJero- 
genes viriCHS. Sinco then Lebonr’.s work on Full 

Tn 111 itOvic8 (»f llie Northmnlicrhiml C'o:i^t ha«< iipjioare I, 
mill this in the most coinprchciisi vo attempt which has yet 
been made to ileal with hsli from Ibitish wat(*rs, Frcijiient 
reference will bo made to both tlicse works in the following 
notes, 

Ono of the most remarkable contrasts between Miss Lebonr’s 
results and those olitained at St. Andrews is evidenced in 
the oceiirrenco of Fodocotgle atomon. Special notice was 
made ot this species in Part I. Of all the common rock-lish 
at St. Andrews only two, the shanny [Hlenniua p/tolit) ami 
the po^^ge (Agmns cataphractus) have not been found to 
harbour this jiarasite. Ten otlier species of rock-lish contain 
it as frequently as 71 per cent. On the Nortluiinbcrland 
coast the trcqiicncy is only 3 per cent., CuUus scorpius being 
the sole ho'^t. 

I have examined all the species of rock-fish with which 
M iss Lebonr deals except Onos cimbritiSj and have found 
Fodocotgle atomon in every one of them. I have also had 
occasion to examine the rock-fish in the Firth of Clyde, and 
there the parasite was found in 57 per cent. There also it 
occurred very frequently in the saillic {Gadus virens) and 
lythe {(t\ pollachius) y and, in aihlition, in tho dab and plaice. 
In the case of the Northumberland const we appe*ir to bo 
confronted with a local peculiarity, the explanation of which 
is not at present obvious. A point of intere.st lies in tho fact 
that the rock- fish examined by ^liss Lebonr were not infected, 
with the exception of Cottas scorpius^ with Treinatodc para- 
sites of any kind. Several other Tremato les occur in the 
rock-fishes at St. Andrews, e. g. Derogenes varicus, Ilemiurus 
communis^ SUphanochasmus baccatus^ and Prosorhgnchus 
squarnatas. Two of these were found by Miss Lebour in 
Cottas scorpias. 

No case similar to that of Blennius pholis t has again 
been met \\iih. Tiie only three species from which no 
parasites were obtained were Merlucius merluccias, Chinucra 
monbtrosd, and Gvbius minatus ; but only ono or two 
specimens of each of these were examined. 

in the following list an attempt is made to indicate with 
what fre(|iiency and in what numbers the various para.siies 
occur in tach host. For tliat jiurposc figures are used as 

* ' Norihumb#'rlanil Son Fishorios U- port* for 1007 (100"), pp. 2.3 07. 

t Fart I., Ann. A' Map Nat. IJisl. (7) xix. p. 0*5. 
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follows = rarely (under 10 per cent.); II. = occasionally 
(10-25 per cent.); lll. = commonly (25-50 per cent.); 
IV. = frequcntly (50-75 per cent.); V. = very frequently (over 
75 per cent.) ; 1 = 1 or 2 at a time; 2 = less than 10; 3 = 
less than 50 ; 4 = 50-100; 5 = over 100. Thus IV. 2 will be 
taken to indicate that a parasite occurs frequently in numbers 
less than ten in each host, as in the case of Podocotyle atomon. 
The fish ill this part are named according to ‘A History of 
Scandinavian Fislies,’ by Fries, Ekstrom, and Sundevall. 


Acaxthopterygii. 

Trachinus viper Cuv. Lesser Weaver. 

Ascaris capsularia, JRud. (juven.). 

Cottus scorpiuSy Bloch. Bullhead. 
Stephauochasmus baccatus, Nicoll. 
Ilemiiirus communis, Odhn. 

Cottus bubaliSy Euphr. Father-lasher, 
llemiurus communis, Odhn. 

(=H. appendiculatus, mihi.) 

Ascaris augulata, Nud. 

Agonus cataphracius (Linn.). Pogge. 
Scolex polymorph us, Rud. 

Ascaris sp. 

Ascaris communis. Pies. (juv.). 
Callionymus lyra^ Linn. Dragonet. 
(Lebouria) alacris, Lss. 

Zoogonoides viviparus (0/ss.). 
Derogenes varicus {Milller). 

Lecithaster gibbosus (Rud.). 

Scolex polymorphus, Rud. 

Aseaxis sp. 

Heterakis foveolata, Rud. 

Trigla gurnardus^ Linn. Grey Gurnard. 
Stephanochasmus triglse, Lehour. 
Derogenes varicus {Muller) (juven.). 
Hemiurus communis, Odhn. 

Hemiunis liihei, Odhn. 

Gasterostomum trigl®, v. Ben. 

Scolex polymorphus, Rud. 

Ascaris sp. 

Ascaris capsularia, Rud. (juven.). 
Cycloptei'us lumpus^ Linn. Lumpsucker. 
Distomum sp. (juven.). 

Scolex polymorphus. 

Ascaris sp. 

Ascaris capsularia, Rud. (juven.). 
Liparis montaguiy Donov. Montague’s Si 
Scolex polymorphus, Rud. 

Anarrhichas lupus^ Linn. Catfish, 
f.ebouria idonea, Nicoll. 
(Acanthopsolus) anarrhichae, sp. inq. 


III. 1. 

Body- cavity. 

II. 1. 

Intestine. 

II. 1. 

Stomach. 

II. 1. 

Stomach. 

II. 1. 

Intestine. 

II. 2. 

Intestine. 

III. 1. 

Intestine. 

II. 1. 

Body-cavity. 

III. 1. 

Intestine. 

IV. 4. 

Intestine. 

III. 1. 

Intestine. 

II. 1. 

Intestine. 

m. 3. 

Intestine. 

III. 1. 

Stomach. 

II. 1. 

Intestine. 

II. 1. 

Intestine. 

11. 1. 

Stomach. 

III. 1. 

Stomach. 

II. 1. 

Stomach. 

III. 2. 

Intestine. 

II. 2. 

Intestine. 

II. 1. 

Intestine. 

III. 2. 

Peritoneum. 

I. 1. 

Rectum. 

III. 5. 

Stomach, caeca, 
and intestine. 

III. 2. 

Caeca and in- 
testine. 

HI. 2. 

icker. 

Liver. 

HI. 2. 

Intestine. 

IV. 4. 

Intestine. 

HI. 3. 

Intestine. 
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Kylloilistoinum fcllis {OUs.'). 

FellcHiistoniuin a^Miotuin, Xicoll. 

Zoo;^onus nibelliH (Olss.). 

Zoogonoides viviparus {Ohs.). 

Scolex pol vmorpluis, Rwl. 

Gast^rosteus aculeatus (var. lrachurus)^ Linn. 3-spincd Stifkleback. 


V. L 

( tjill-blad Icr. 

IV. 2. 

Gall-bladder and 


duodenum. 

V. 4. 

Itectum and in- 


tevtino. 

HI. 3. 

Uectiim and in- 


testine. 

in. 3. 

Intestine. 


I. 1. 
I. 1. 


Aacaris c*'p. 

Kclnnorhvnclnis nnia, llud. 

Gastnra spiuachia (Linn.). I5-spincd Stickleback. 

Podocotyle atoinon {Riid.). I\*. 2. 

CrJitronatus (juuueilm, Linn. Gunnel. 

Ilenjilirua comiminis, OdJin. I. I. 

( = 11. nppendiculatua, mt/ii.) 

Anacanthini. 

Giidtts citilttn'aSf Linn. Cod. 

DtTogenes varicus (Midi.). 
llcnmiras comniunia, Odhn. 


Butbrioceplialns rugo«iH, Rud. 

Scolex polyinorphua, AW. 

Aacaris clavata, Rtul. 

Aacaris cap.sularia, liiid. ( juv.). 

Ascaropsis morrhua}, v. Ben. 

Gadus merlangus^ Linn. WTiiting. 

Ascaris capsularia, Bud. (juv.). 

Onos tricirratus (liriin.). Three*beard< 
Podocotylc atoinon (Bud.). 

Ascaris sp. 

A'caris capsularia, Bud. (juv.). 
Echinorhynchns aous, Bud. 

Onos mustclus ( Linu.). Five-bearded 1 
Podocotylc atonion (Bud.). 

Echinorhyncbus acu.>4, Bud. 

Bothus imiximus (Linn.). Turbot. 
Ascaris col laris, Bud. 

Bieuroncctes fcsusy Linn. Flounder. 

Ascaris collari.s, Bud. (juveii.). 
Blturonectcs litnanda^ Linn. Dab. 
Lecitha.'.trr gibbosus (Bud.). 

( = Dorogeuos cacozelus, mihi.) 
Ascaris capsularia, Bud. (juven.). 
Ilippoglnssus vulgnrhy Flem. Halibut. 
Lecitbnster gibbosus, Bud. 

(= Derogenes cacozelus, ynihi.) 
Ilemiurus communis, ()dhn. 

( = H. Mppendiculalus, mdii.) 
Bothriocephalus punctatus, Bud. 


Intestine. 

Intestine. 

Iiite.stine. 

Intestine. 


HI. 1. 

Stomach. 

Ill, 1. 

Stomach. 

). 1.2. 

Stomach. 

II. 2. 

Intestine. 

III. 4. 

Intestine. 

IV. 2. 

Stomach and in- 
testine. 

IV, 3. 

Liver and peri- 
toneum. 

HI, 3. 

Oesophagus and 
stomach. 

11. 2. 

Peritoneum. 

Rockling. 

IV. 1. 

Intestine. 

IV. 1. 

Intestine. 

IV. 2. 

Ad cjeca. 

IV, I, 

InU‘Stine. 

:kliiig. 

V. 2. 

Stomach, cneca, 
and intestine. 

III. I. 

Intestiue. 

III. 1. 

Stomach and in- 
testine. 

III. 1. 

Intestine. 

1. 1. 

Intestine. 

II. 2. 

Body-cavity. 

II. 1. 

Inb'‘stin 0 and 
rectum. 

III. 1. 

Stomach. 


II. 2. 


Stomach, caeca, 
and intestine. 
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Thysostomi. 


Osmcrm epulanus. 

Ijccitbaster gibbosus, Bud, 

Scolex polyinorpbus, Bud. 

Ascaris sp. (juven.). 

Argentina sphi/rcrna, Linn. Argentine. 

Lecithophyllum botryophoron {Oles.). 
Chipea spraitusy Linn. Sprat. 

Derogeiies varicus (Miill.) (juven.). 
Locilbaster gibbosus [Bud.), 
llemiurus Uibei, Odhn. 


Scolex polymorph us, Bud, 
Ascaris sp. 

Ascaris sp. (juven.). 

Anguilla vulgaris y Turt. Eel. 
Hemiuriis communis, Odhn. 

( = 11. appendiciilatus, mihi,) 


II. 1. 

Intestine. 

II. 3. 

Intestine. 

II. 1. 

lutestiue. 

IV. 3. 

Intestine. 

I. 1. 

Ca3cn. 

I. 1. 

Intestine. 

II. 1. 

Q^lsophagus, sto- 
mach, caeca, 
and intestine. 

I. 1. 

Intestine. 

II. 2. 

Stomach and in- 
testine. 

II. 2. 

Peritoneum. 

III. 1. 

Stomach. 


Plectognathi. 

Mola mola (Schneider). Sun fish. 
Dibemistephanus 1yd i£e {Stoss.). 
Ancistrocephalus microcephalus [Bud,'}, 
Antbocepbalus reptans, IVagener. 


Intestine. 

Intestine. 

Liver. 


Lopiiobeanchii. 

Syyignathus aeuSy Linn. Pipefish. 

Scolex polymorpbus, Bud. IV. 2. Intestine. 

Ascaris sp. (juven.). IV. 1. Peritoneum. 


Podocotyle atomon (Rud.). 

Odhner, Fauna Arctica, it. (2) p. 320. 

Nicoll, Ann. & Mag. Nat. Hist. (7) xix. pp. 73-77. 

I^ebour, Northumberland Sea Fish. Kept. 1907, pp. 36-37. 

Nicoll, Quart. J. Micr. Sci. liii. pt. 3, pp. 451-453. 

To the list of Britisli hosts of tins parasite has to be added 
Gastraa spinachia. In one specimen of tliis fish half a dozen 
examples of the parasite were found. They agreed well with 
previous descriptions of the species, but the ova were parti- 
cularly large, measuring '085“*093 mm. in length and *051- 
•062 in breadth. These are by far the largest ova I have 
y^et observed in this species, and I was at first in doubt 
whether the specimens were really Podocotyle atomon or some 
allied species. No other differences of importance could be 
made out. The length of the specimens is l*7-2*3 ram.; 
oral sucker ’M-TG mm. in diameter; ventral sucker ‘20 X 
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*25 mm. ; brendth ^ of the lengtii ; neck also J of the length, 
and tlio posterior border of the second testis about the same 
distance from the posterior end of the body. I'liarynx 
*09 min.; ccsopliagns ‘105 mm.; c.xcictory vc>iele e.xtending 
forward to anterior end of ovary. Ovary clo.se in front of 
testes, trilobate. Heceptaculnm seniinis immediatoly in 
front of ovary. 'I'estes directly tandem or very sliglitlv 
oblique, round, isodiainetrie ; diameter *20 mm. ; separated 
by yolk-glands. Yolk-glanda e.xtending forward to posterior 
border of ventral sucker ; not di.scontinuous at testes. Vesi- 
cula seminalis e.Ntendiiig *l-*17 mm. behind ventral sucker, 
I. e. about of lengtli of body, or rather more tlian Iialf tho 
diameter of the ventral sucker. 

From the above notes there can 1)C little doubt that the 
specimens under consideration are actually Podocotyle atomott, 
A fact wliich might cause hesitation in admitting this identi- 
fication is that Odhncr Ins frequently found a closely allied 
species, P. rejlexa (Crcpl.) in iJastr(ca spiuachia {Spinachia 
vulgaris). According to Odimer, this species ditTers from 
P. (itomon in being much more elongated, less flattened, and 
in having the suckers more nearly approximated. Other 
fiatures noted by Odhnor are tho great j)roininonce of the 
ventral suckers, the length of the cesophagus relative to the 
pharynx, tho greater breadth of the testes, the greater length 
of the cirrus-j)ouch, the median position of tho ovary, and 
the discontinuous condition of the yolk-glands. The majority 
of these characters, however, arc of little value when dealing 
with such a species as Podocotyle a/o/?io;i. It doos not require 
a very extensiv*e study to convince one that 
is within certain limits a very variable species, and it is just 
in the above-detailed features that the variation occurs. No 
weight can be [ilaced on tlie length of the cesophagus, for in 
Podocotyle atomon it may be shorter than the pharynx, or, as 
iliss Lebour notes, more than double its length, depending 
almost entirely on tlie state of contraction of the body. 
Again, the testes not infrequently exceed half the breadth 
of the body, and the ovary may be only very slightly, if at 
all, displaced from tho middle line. The yolk-glands are 
extrunely variable and may bo entirely absent between 
the testes or may fill up a considerable part of the inter- 
testicular space; further, they arc fairly often discon- 
tinuous laterally at the level of the intortesticular space 
or the posterior testis. Tlie cirrus-pouch may extend barely 
beyond the ventral sucker, or it may occasionally reacli 
nearly halfway to the ovary. The extended condition of 
the body and the prominent pedunculated appearance of 
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tlic ventral suckers depend largely on the method of killing. 
Fresh water,, for instance, causes the body to be much elon- 
gated and the ventral sucker to be raised on a well-marked 
pedicle. It also alters other relations, so that the neck 
becomes much shorter and the breadth of the body is 
decreased, while the thickness is greatly increased. In such 
a condition the parasite agrees much more closely witli 
OdlineFs description of PodocoUjle rejiexa than with his 
description of P, atomon. From tliis it appears that undue 
importance must not be attached to the elongated cylindrical 
shape, with ]>rojecting ventral sucker, as in P. rejiexa^ unless 
when dealing with specimens collected and preserved in a 
iinilorm manner. Under these conditions it may be safe to 
differentiate, as Odhner has done, species such as P. rejiexa 
and P. oh$om^ but at the same time it is probable that 
Oclhner’s definitions are too comprelicnsive. Certain features 
which he mentions are of undoubted specific value, and of 
these I should put most reliance on the breadth of the body, 
the length of the neck, and the length of the cirrus-pouch. 
In none of my specimens, it maybe noted, is the breadth less 
than -I or the neck less than ^ of the body-lengtli. 

Admitting the specific identity of Podocotyle rejiexa, it is 
quite evident that my specimens from Gastrcea spmachia are 
not identical with Odhner’s specimens from tlie same host, 
for they are flattened ; the neck is much longer and the 
breadth is greater than in that species. In addition the 
testes do not occupy more than half the breadth of the body, 
the cirrus-pouch extends only a short distance behind the 
ventral sucker, the ovary is on the right side, and the yolk- 
glands are in no case discontinuous at the level of the testes. 
In fact the specimens are absolutely typical examples of 
Podocotyle aiomon apart from the large size of the ova. 

An immature example of the same parasite was obtained 
from the intestine of Onos tricirratus, this making the 
twelfth British host of tlie species, all of these being rock- 
pool fish with the exception of the plaice, as recorded by 
iliss Lebour, and the flounder, as recorded by Johnstone. 
Three additional liosts which I have to record from the West 
Coast bring the total up to fifteen. 

{Lehouria) alacris^ Lss. (PI. I. fig. 1.) 

From Callionymus lyra a single specimen of a species 
which can only with very great doubt be identified with 
Pistomum alacre^ Lss. was obtained. It was 1’4 mm. 

^ Centralbl. f. Bakt. xxix. p. 401. 
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lonf^ ; greatc.st hreatltli half tlie length. Oral mucker *21 mm. 
in diameter; ventral .sucker *d2 x *.‘U mm., situated *r>r> mm. 
from the anterior ciul. Pharynx *ldx*ll mm., prcpharyn.x 
and (esophagus short. Ovary oval, imm(‘diat'dy behind the 
vential Slicker on the right side, smaller than the testes. 
U’estes immediately behind ovary, tandem. Yolk-gland.s not 
very voInminoiH, lateral, extending into neck as tar as in- 
te.stinal bifurcation ; almost absent at level of ventral sucker; 
iiniiing behind testes. Gcmital aperture median, not far in 
front of ventral sucker. Cirrii'j-ponch short, not extending 
beyond the centre of the ventral sucker, containing a simple 
vcsicula seniinalis, a short dnetus ejactiilatorius, and appa- 
rently a delinitc pars prostatica. Ova *082~*086x •010~*042 
mm. ; blunt at both ])oles. Simple excretory vesicle ex- 
tending forward to anterior testis. 

Mr. Johnstone, of Liverpool, has allowed me to oxamine a 
small immature specimen of what appears to be the same 
species from CaUionymtis /ym, obtained in Luce Bay. I have 
also collected a considerable number of specimens from 
Ctillionj/mus in the Firth of Clyde. These appear to be the 
same species ; a description of them will be published later. 

'J'his s|)ccimen agrees whU Looss’s description of Disto- 
mum alacre in several important particulars. The disposition 
of the genital organs is the same in both, although the yolk- 
glands are not so extensive in my specimen. They agree 
also in the size and situation of the ventral sucker. Tho 
most important diiTerenccs arc that my specimen is much 
broader, while the oral sucker and pharynx arc much larger. 
In these respects it approaches nearer Lehouria icionea, 
milii 

Looss seemed to hesitate in including Distomum alacre 
amongst the Allocreadiiiuc, but there seems little doubt that 
it is really a member of this subfamily. It is most nearly 
related to the genus Lehouria, and it is onl}" the somewhat 
anomalous structure of tho cirrus-pouch which prevetUs its 
definite inclusion in that genus. 

Jn the specimens from the West Coast the average length 
is 1*1 mm., the breadth is ^ of that, and the ventral sucker 
is situated exactly 5 of tho length from the anterior end. 
The diameter of the oral sucker is constantly \ of tho body- 
length, while that of the ventral sucker is a trifle more than 
ddic ventral sucker is oval and its shorter diameter is not 
(piite I of the bod} -length. The pharynx is exactly of 
the body-length. In piactically every one of the^o features 

• Quart. J. Micr. 8ci. liii. pt. 3, pp. 411-151, pi. ix. fig^. 
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the West-Coast specimens agree with my first specimen and 
differ correspondingly from Looss’s description of Distomum 
alacre. They agree with the latter more closely in Iiaving 
the yolk -glands extending forward to the pharynx and the 
genital aperture slightly displaced from the middle line 
towards the left. 

Stephanochasmus baccatus, Nicoll. 

One specimen of a Stephanochasmus species was found in 
the intestine of Gottus scojpius, and although it does not 
entirely agree with my previous description of SL baccatus 
it is the only species to which it can be referred. The most 
important point serving for identification is the fact that it 
possesses 28 cephalic spines in each row. Those of the 
anterior row are shorter than those of the posterior row, but 
their length is somewhat variable. The cuticular spines 
seem to be absent from a great part of the dorsal surface of 
the body. 

The length of the specimen is 2*4 mm. ; greatest breadth 
*7 mm. The neck is 1 mm. long^ which is considerably 
greater than in the first specimen, but may be accounted for 
by assuming a greater degree of extension. The diameter of 
the oral sucker is T8 mm., of the ventral sucker '31 mm. 
The prepharynx is ’22 mm. and the pharynx measures *20 X 
*19 mm. All these figures agree wxll enough with those 
already given. The testes are contiguous and have each a 
diameter of about *3 mm. The second testis is about ^ of the 
body-length from the posterior end of the body. The ovary 
is *17 mm. in diameter, lying immediately in front of the 
anterior testis and *4 rain, beliind the ventral sucker. It is 
thus much nearer the sucker than in the previous example. 
The yolk-glands are slightly more extensive than before, but 
do not reach the level of the ventral sucker. The cirrus- 
pouch is comparatively short and does not extend beyond the 
ventral sucker to a greater distance than the diameter of the 
sucker (f. e. not more than of the body-length). The ova 
are larger than before, measuring *101 X *046 mm. 

The specimens both from Hijipoglossus and from Cottus 
were found in gut which had been preserved in formalin and 
not examined for parasites till some time afterwards. There 
was thus no opportunity of getting them in a properly 
extended condition, and this probably explains the some- 
what different appearance wdiich they present. 


* Ann. & Mag. Nat. Hist. (7) xix. pp. 80-83, pi. ii. figs. 5-7. 
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Stephanochasinns tri(jUv^ Lebour 

From tlic intestine of Trijla gurnardns\ a single specimen 
of ^Yllat can hardly fail to be this sjKcies was obtained. The 
species is exceedingly like St, haccatus^ and, as far as can be 
made out, practically tlio only ditrerence to which any 
importance can be attached is in the number of cephalic spines. 
Jliss Lebour did not determine this number, but in the 
sjjeciinen under consideration it appc'ars to be 50, i‘. c. 25 in 
each row. ^riiis difl’erencc of six spines may or may not be 
a feature of specific distinction ; if not, tho two species must 
be considertMl identical. After a careful examination of 
Jliss Lcboiir^s description and my own specimens the only 
other feature of ditferonce to be found is in the extent of the 
yolk-gland.s, which reach the ventral sucker in St, trighc but 
stop short of it in St, haccatus. This, however, is a rather 
liazardous distinction. 

The cephalic spines surround the oral sucker in two un- 
interrupted row’s, and they measure *03 mm. in the anterior 
row and ’035 mm, in the posterior row’. In my specimen 
the spines in the posterior row, instead of being directed 
straight backwards, diverge slightly from the middle line, 
but this condition is probably accidental. The spines over 
the rest of the l)ody appear to be more numerous and thickly 
set than in St, haccatus, and tlieir distribution is possibly 
more extensive. 

The length of the specimen is 2’9 mm., of w’liich the neck 
comprises 1 mm. ; the breadth is *6 mm. Diameter of oral 
and ventral suckers *20 mm. and ’27 mm. respectively; 
prepharynx *32 mm. long ; pharynx T7 X To mm. ; oesopha- 
gus almost absent. Testes elongated oval, measuring *3Gx 
•24 nun., not quite contiguous, separated by yolk-glands. 
Ovary T7 nun. in diameter, separated from testes by yolk- 
glands. Latter extend as far forwards as the posterior border 
of the ventral sucker. Cirrus-poucli not extending beyond llie 
ventral sucker to a greater distance tlian tho diameter of the 
sucker, as in St, haccatus. The specimen contained no ova. 


Dihemistephanus Ipdicc (Stossich). 

(IM. L hgs. 2, 3.) 

Stossich, Boll. Soc. Adriat. xvii. (ISOG) p. 4, pi. i. fig. 1. 

Loos?, Ccntralbl. f. Bukt. x.xix. (1901) pp. G05-00G & G’28, fig. G. 


In the intestine of a sunfish {Mola mo/a), captured in the 

• XorthumbLrland Sea Fisheries Hop. 1907 (1908), pp. 47-48, pi. iii. 
figo. G 4. 

t 111 a recent note (Ann. k Mag. Xat. Hist. (8) Iii. p. 24G) this speci- 
men was inndvertenilv referred to Coitus scorpius. 
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Firlli of Forth and forwarded to Professor I\Plutosl), a large 
number of specimens of tliis parasite were found. Stossioli^s 
oiiginal description of the species is incomplete and contains 
several errors, which were corrected by Looss^s amended 
description, ily specimens differ in a few particulars from 
those examined by Looss, and both on that account and on 
account of tlie comparative rarity of the species 1 shall give 
here a fairly full description of it. 

Jly specimens are only half the size of Stossich’s, measuring 
for the most part from 1*8 mm. to 2*4 mm. They are ex- 
tended and flattened, but the neck is somewhat subcylindrical. 
The greatest breadtli is a little more than ^ of the length and 
occurs, as a rule, about the level of the ventral sucker, but 
in many cases it is as far back as the anterior testis. From 
this point the body narrows rapidly towards the anterior end, 
but behind the sucker it preserves a fairly uniform breadth, 
till near the posterior end, where it comes abruptly to a 
point; in some cases the posterior end is bluntly rounded. 
Almost the entire surface is covered with spines, which show 
much greater variations in size than is usual amongst spinous 
Trematodes. Over the greater part of the body they are 
long, curved, and sharp, with a fairly broad base, and, as 
usual, they are largest and strongest just in front of the 
ventral sucker. Forwards these large spines stop suddenly a 
little in front of the pharynx, and their place is taken by 
very much smaller spines of minute size. The large spines 
advance further forwards in the middle line and at the ex- 
treme edges of the body than elsewhere, so that the minute 
spines appear to be congregated in two lateral patches, 
united, however, in the middle line in front. Precisely the 
same arrangement occurs on the dorsal surface, although in 
this case the large spines are found a little further forward 
than on the ventral surface. In the latter point this differs 
from Looss’s description. In the arrangement of the cephalic 
spines another difference must be noted. In addition to the two 
series described by Looss, a third one occurs in many, though 
not in all, of my specimens (PL I. fig. 3). This is situated 
on the dorsal surface a sliort distance behind the hind rows of 
large spines, and consists of a row of about 10 straight sharp 
spines, resembling the large spines, but only about half their 
size (length *025 mm.). It is hardly necessary to be reminded 
liere that cephalic spines are only too prone to be knocked 
off and disappear witliout leaving traces of their existence. 
In the majority of my specimens the cephalic armature was 
incomplete. Siicli must have been the case in Looss's 
specimens, otherwise this third series of spines could not have 
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escaped notice, for they arc prominent and distinct enon;;li in 
the specimens in uliicli they are present. I'lie samo aj>plies 
to the ventral scries of very small spines, which Looss 
describes as consisting of two rows of h and 0 in each. In 
some of niy specimens tlieso are entirely absent, and in the 
others they vary in number from \\ up to 15. In the speci- 
men in wliieh tlio maximum number was j)resent there were 
(■) spines in the anterior row and 7 in the posterior row, and 
at each end of the series there was a single spino of tho same 
size occupying a [)osition neither it) one row nor the other, 
but midway between the two. From this it is evident that 
it is a (liflicult niatter to determino the exact number of the 
ventral series, and there may even be a doubt if it cot)sists 
normally of a definite number. The arrangement of tho 
largest spines is exactly as Looss has described, the spines 
being all of aj)proximately equal length (*04-*05 mm.) except 
the two terminal spines of the anterior low', which aro a little 
shorter than the others. 1 find the number to be 18 in the 
anterior row and 17 in the posterior, but it is not easy to 
determine this exactly. 

Tho oral sucker is terminal and measures *19-*22 mm. in 
diameter, i, e. about of the body-length. It has a sliglit 
tendency towards a funnel-shape, but the margin is not 
necessarily rampart-liko (wallartig) as Looss describes it. 
In almost all my specimens the ventral lip is thin and sharp, 
wiiilc the dorsal liji is thickened for the insertion of the 
largo cephalic spines. Along with the spines this thickening 
extends round to the sides, and ti)is gives the head a some- 
what square shape in some specimens. The ventral sucker is 
situated at a distance from the anterior end varying \vith the 
degree of extension of the neck, but on an average it is about 
1 mm.; in other words, the sucker lies a little in front of the 
middle of the body. It is a feeble, shallow, evidently 
degenoate structure. In most cases it lies Icvtd with the 
body-surface, but in some its edges arc raised a little. It is 
always distinctly larger than tlio oral sucker, its diameter 
being *22-’27 mm., and the sucker-ratio being approxi- 
mately 6:7. 

The prepharynx is about T mm. in length, but may be 
twice as long or entirely absent, according to the state of 
contraction. Tlic pharynx has an average measuremont of 
145 X TO mm. The oesophagus is normally a trifle shorter 
than the pharynx. The tlivcrticnla arc thin-walled and wide, 
extending quite to the posterior end of tiic body. 

The ovary and testes arc situated in the ])ostorior lialf of 
the body, the post-tcsticubir space being a little more than f 
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of the body-length. The testes are tandem^ transversely 
ovoid, and measure about *21 x *26 mm. In every case they 
are contiguous. The ovary lies immediately in front of the 
anterior testis, but displaced a little to tho right side. It is 
also transversely ovoid, but is considerably smaller than the 
testes, measuring *17x*12 mm. There does not appear to 
be a receptaculum seminis. The yolk-glands arc exceedingly 
well developed and very conspicuous. Neither Stossich nor 
Looss describes their disposition accurately. They are 
situated for the most part under the dorsal surface of the 
body, but a ventral fringe of uniform breadth extends from 
the posterior end of the body to a point a short distance in 
front of the ventral sucker. This fringe lies over the outer 
side of the intestinal diverticula, and nowhere thioughout its 
whole extent crosses to the inner side of tho diverticula. 
Dorsally the follicles are much more extensive. They fill 
the whole of the post-testicular space. Forwards they extend 
in towards the middle line and overlap the testes and ovary 
to a considerable extent. They thin out a little at the level 
of the uterus, but in front of the ventral sucker they again 
become voluminous and extend across the entire breadth of 
the body. Their anterior limit is the same as in the case of 
the ventral fringe. The common yolk-ducts are ventral and 
cross between the ovary and anterior testis, to unite in the 
yolk-reservoir. 

The genital aperture lies close to the anterior border of the 
ventral sucker. It is not median in position, but is displaced 
a little to the left side. The genital sinus is of small size. 
The ductus ejaculatorius opens into it on the right side, the 
vagina on the left. The cirrus-pouch lies dorsal to the 
ventral sucker and invariably terminates at the posterior 
border of the latter. The anterior narrow part of the pouch 
is always bent more or less abruptly on the more swollen 
posterior part. The latter contains a single simple globular 
or ovoid vesicula seminalis, in close connexion with which 
is a comparatively large pars prostatica, also nearly globular 
in shape. Prostatic cells do not appear to be numerous, 
although the pars prostatica is filled with a large amount of 
secretion. The ductus ejaculatorius is short and fairly 
straight. The uterus occupies the space between the anterior 
testis and the genital aperture, confined by the intestinal 
diverticula on either side. Unlike the uterus in the genera 
Echinostomum and Stephanochasmus, it frequently forms 
several convolutions dorsal to the ventral sucker, so that 
Looss is not quite exact in saying that it is confined between 
the ovary and ventral sucker. The vagina is short and 
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muscular. The ova are thin-slielled, witli blunt poles, the 
opercular polo being obliquely truncated. ^ly measurements 
ot the ova do not agree with tho.s* ot' Looss, for from a lar^e 
number 1 find the average size to be *OGG X *0.'5Gr> mm., the 
observed limits being *0G0-‘07‘J mm. for the length and 
*032-*0d0 mm. for the breadth. I^ooss gives the breadth as 
*017 mm. 

ddic genus Dihnnistephanm is, as [.,oo.<s remarks, most 
closely allied to Sttphanochasmus, The shortness of tlie 
copulatory organs and the elnse proximity of the genital 
glands are not so weighty dillVrences as Looss suspected, for 
since then two species of (.SV. trtpLcy Lebour, 

and Si, Ifiiccatiis, mihi) have been described which ap{)roach 
the coiulition in Dthemiblephanus Ipdttc. Of apparently 
greater importance arc, apart from tlie cephalic armature, the 
sliape and size of tlie pars prostatica and iho extent and 
disposition of the yolk-glands. Together tlio two genera 
form a group which dilTers from the true Echinostomime in 
the possession of a terminal oral sucker with cephalic spines 
directly attached to its margin, the absence of a cephalic 
collar, and the possession of a large pharynx, which is situated 
nearer to the intestinal bifurcation tlian to the mouth. 

(Acanthopsolus) anarrhichcVy sp. inq. 

Under this provisional name 1 wish merely to mention a 
species which occurs in the intestine of Anarrhichas liipuit. 
It has already been found and briefly described by Miss 
Lebour It is evidently a new s[)ecies and almost un- 
doubtedly the type of a new genus, but several important 
points in its anatomy require yet to be determined. I am 
not in a |)Osition to add anything to Jliss Labour’s descrip- 
tion, as my material consists of only a few immature speci- 
mens wdiich were accidentally discovered amongst a collectioji 
of Zooponus rubellus from the same host. Probably many 
specimens were overlooked in collecting, for the species is 
about the same size as, and bears much external resemblance 
to, Zooponus rnbclliifi and Zoogonoides vivipnruSy botli of 
which were found together in large numbers in the intestine 
of the catfish. 

With regard to the systematic position of this species, it 
approaches most closely, as Miss Lebour remarked, to 
Acanthopsolus oculatus (Levins.), but it possesses one or two 
feature.s suflicient to exclude it from the genus Acanthopsolus, 

• Northumberland Sea Fisheries Rep. UK)7 (1008), pp. bl-^3, pi. iii. 
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Together tliej form the nueleus of a subfamily the nearest 
relation of whieh appears to be not Stephanocliasmusy as 
Odiiner remarked in the case of Acanthopsolus oculaiiiSj but 
the Lepoereadiina?. It is impossible to inelude them in the 
latter subfamily, but they are certainly nearly allied to it. 

Steringophorus farciger (Olsson) . 

The occurrence of this species in Lophius piscatorius^ as 
recorded by Miss Lebour, is probably fortuitous, the parasites 
being in all likelihood from some Pleuronectid fish swallowed 
by the Angler. In British waters the species appears to be 
entirely confined to the Pleuronectidse and to be one of their 
most characteristic parasites. 

Zoogonoides viviparus (Olsson). 

In British waters this species has hitherto only been found 
in Pleuronectid fishes, in which it occurs in great abundance. 
I have found it quite as frequently and in as large numbers 
in Callionymus lyra and Anarrhichas lupus. In the North 
Sea I have also found it fairly frequently in Pleuronectes 
cynoglossus and Prepanopsetta platessoides , and in the Firth 
of Clyde in PLJlesus and PL microcephalas. This makes a 
total of nine British hosts for the species. 

The species is already so well known that no additional 
description is necessary. It seems necessary to insist, how- 
ever, that the diameter of the ventral sucker is not twice that 
of the oral sucker, as both Odhner and Miss Lebour have it. 
In my specimens the ratio is almost constantly 3 : 2, the 
average sizes being *22 ram. and T45 mm. in a specimen of 
*9 mm. length. 

AVith regard to tlie coloration, considerable variation seems 
to occur. The general body-colour is lemon-yellow, with 
numerous irregular splashes of brownish red, which is so 
intense that when a number of parasites are viewed together 
they appear to be of a dusky red colour. To me the para- 
site has never appeared of a bright red colour, as Miss Lebour 
describes it. Many specimens, however, seem to lack these 
red patches, and tlie doubt has often occurred as to whether 
the uniformly coloured specimens were really the same as 
the others; but no structural differences could be detected. 

A^an Beneden’s Distomum callionymi * is very probably 
Zoogonoides viviparus. The figures which he gives show 
some of the characteristic attitudes of that species, but other- 
wise they are unrecognizable. 

* M^m. Acad, Roy. Belg. xxxviii. p. 53, pi. iv. fig. 3. 
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Zoogonus rubellu<f (Ols.son). (PI. 1. fi". i.) 

o 

Distoma rubellum^ sp. n., Olssnn, Linuls Univ. Ars^krift, iv. p. 41, 
pi. iv. fl};. 

ZoojotiuA miruAj sp. n , Looss, (Vntrnlbl. f. Ikikt. xxix. pp. 4ol) 4 IJ, 

Z^unfotius rubcUns (OLssoii), OJhnor, Ccntralbl. f. Hakt. xxxi.pp. TjO 01, 

'/sOo^onuA wj;riw, L^., Goldschmidt, Ccntralbl. f. llakt. xxxii. pp. 870 
870, fi^s. 1-0. 

This species Iins been hitherto recorded only from Labridai, 
but I have found numerous oxnmples in every specimen of 
Anarrhichas lupus in the rectum and lower |)art ot the 
intestine. Tliree c.xcellont de.scriptions already exist, but 
somo doubt still remains as to whether Z, 7'uhcllus and 
Z. minis are. identical or not. A few d inferences of a minor 
nature occur in the accounts of the above-cited authors; my 
specimens agree be.st with Goldschmidt’s dc.^cri[)tion. 

They are |)ale yellow in colour and of small size, measuring 
for tho most ]^art *7i3-l*0 mm. Externally they resemble 
Zoogonoides viviparus very much, but they are not .so delicate 
as that species. The shape is elongated oval, the greatest 
breadth, about the level of the ventral sucker, being rather 
less than half the length. Tho whole siiiface of the b)dy is 
covered with minute regular scale-liko spines. Tlie oral 
sucker is subterminal and globular, with a diameter of T15- 
T35 mm. Tho ventral sucker is ilattened and usually iso- 
diametric, measuring T.*b)-TG5 mm. In a number of 
specimens it is contracted and distorted as in Looss^s figure. 
It thus appears smaller than the oral sucker and this may 
account for Loess’s ob>ervarion. It is situated exactly r of 
the body-length from the anterior end. Tho coutiguration 
of the alimentary system conforms much more with 
Goldschmidt’s representation than with that ot IjOO.s.s or 
Odhner. The prej)liaryiix is not usually dilated and is 
rather shorter than tho pharynx. The latter is oval ami 
measures T0-Ti5 X *08~*09 mm. The ocsopliagus is com- 
paratively of great length and extends right behind the 
ventral sucker before the bifurcation takes ))lace. As a 
matter of fact, it is difliciilt to say where the bifurcation 
actually occurs, for dorsal to the ventral sucker the cesopliagus 
expands considerably, and the diverticula arise from thi.s 
expansion as two wide sacs. The exact point of bifurcation 
is thus not marked off with such distinctness as in most other 
species, ^riie internal walls of the diverticula can always b(! 
seen uniting just behind the ])osterior border ol the ventral 

.In?;. <f* .l/c 4 y. A*. Hist. Ser. 8. I o/. iv. 2 
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sucker, as in Goldsclimidt^s figure and my own. Botli Looss 
and Odiiner represent tlie diverticula as elongated sacs 
arising from a point in front of the ventral sucker ; but in 
reality they are short, oval, club-like structures, the 
aj)pearance of which is almost unique. Olssou^s figure gives 
an indication of this. 

The testes are two large globular bodies situated one on 
each side of the ventral sucker at the level of its posterior 
border. The ovary is situated further back near the ends of 
the intestinal diverticula, median in position and of globular 
or ovoid shape. The minute yolk-gland lies just in front of 
the ovary and the fairly large receptacnlum seminis lies a 
little behind and to the right of the ovary. The genital 
aperture is situated at tlie left margin of the body on the 
level of the aperture of the ventral sucker. The cirrus- 
pouch is moderately large, retort-shaped, and extends barely 
beyond the posterior border of the ventral sucker. Its 
posterior part lies dorsal to the outer portion of the sucker, 
not, as Odhner and Goldschmidt represent it, entirely to the 
left side of the sucker, except in compressed specimens. It 
contains a bipartite vesicula seminalis, of which the posterior 
part is considerably the larger, a small but distinct pars 
prostatica, and a short ductus ejaculatorius, not lined by 
spines. The uterus is confined mainly to the space behind 
tlie ends of the intestinal diverticula and contains Miracidia 
in all stages of development. A full description of these is 
given by Looss and Goldschmidt. 

Looss'^s Zoogonus mirus is in all probability identical with 
Odhner'^s Z, rubellus — at any rate, features suflScient to 
distinguish them are not at present apparent. 

Derogenes various (Miiller). 

To the list of hosts in which I have already found this 
species must be added Callionymus lyra (frequently in the 
intestine), Trigla gurnardus (an immature specimen in the 
stomach), Gadus callarias (occasionally in the stomach), and 
Clupea sprattus (an immature specimen in the caica). This 
brings the number of British hosts of this species up to 15 
and it is still to be found in many others. Although evi- 
dently very widely distributed it very probably occurs most 
frequently in Pleuronectidoe and Gadidae. 

Lecithoster gihbosus (Rud.). (PI, I. fig. 5.) 

= Derogenes cacozelus, mihi, Ami. & Nat. Hist. (7) xix. pp. 90-91, 
pi. iii. fig. 10. 

Til is was e '^ooiisly described as a new species from 
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/Itjipyglosstis vul/tiris and Plnironcctrs UukumLi in Part I.* 
It was also ni(*t with in Ammodiftrs tohiunus, 'To the'^<* havi* 
to l)c addl’d Cullionf/mus Itjra, rj)erl and Clnpra 

spruUtis, With tin* wliitin;; and ;;iey ^^iirnard, recorcl by 
Miss Leboiir, and JFlnne vti/^uris by Jolinst )ne f, there is 
now a total of nine Hritish hosts for the specio'j^ but to that 
number I sliall have shortly anotlier five to a Id. It is tlms 
21 widely di-^tributod species an 1 does not appear to have a 
special aflinity for any particular i;roiip of fishes. The most 
remarkable feature about this parasite is that, accordini; to 
my experience, very rarely iloes more than one specimen 
occur in any host at one time. This does not accord witli 
.Miss Lebour's experience, but I have b(‘cn struck with the 
curious circumstanco on numerous oco isions. Practically the 
only host in which I ever obtaliiel more than a couple of 
specimens was the whiting in the Firtli of Clyde. This is 
one of the hosts in which ^Miss fjehour found the parasite, so 
that it may be specially liable to infection. 

Contrary to ^Iiss Lebonr, I find that tlic species has a 
distinctly red colour, which renders it easy to be picked out 
from the inte.stinal contents. TIic characters of the .species 
are sufiiciently well known to obviate the necessity for 
redescrijition. One feature, however, must be mentioned, 
which has apparently escaped notice by previous observers, 
and that is the peculiar character of the contents of the 
excretory vesicle. Tiiough not aware of it at the time, I first 
remarked on this in the case of my .specimen from Animo>/ptes 
tobiunits. Two concentrically ringed bodies are there referred 
to, but as the specimen was unfortunately destroyed no 
further investigation of their nature was possible. Since 
then I have seen similar bodies .‘several times in living 
specimens of Lecithasier gibbosns and usually in much greater 
numbers. They occur in all sizes from tiny specks to 
globules half as large as the teste'«,and the larger ones almost 
invariably appear as if they contained smaller concentrically 
arranged globules within them. For this appearance there 
seem.s no obvious explanation, but there can be little doubt 
that the bodies are really globules of excretory matter. At 
any rate, they are contained within the main excretory vessels 
and are evidently homologous with the much smaller and 
more \iniform globules commonly met with in tho excretory 
vesir.le of many other Treniat kIcs. They were certainly not 
present in every specimen, and they always disappear on 

• For drawing? ray lUlenlion to ihr» ideality of this Ian 

ind»*blod to Dr. Udliner, of Upsala. 

t Tran.H. Hinl. Soo. Div«*rpool, -xxi. pp. lU ( Distonu-i 

tnoili s.utnum). 
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preservation, wliicli may aecoiint for the fact tliat no previous 
mention has been made of tliem. In the living animal, 
however, they present one of the most striking features. 

^riie average length of iny specimens collected at St. 
Andrews is 1*4 mm. Tlie ventral sucker is situated at a 
distance of about ^ of the body-length from the anterior end. 
The diameter of the oral sucker is of tlie body-length and 
that of the ventral sucker ratlier more than The sucker- 
ratio is therefore approximately 2 : 3. T\Iiss Lebour makes 
it 1 : 2, but in lier drawing it is almost exactly 2 : 3. The 
diameter of the pharynx is usually tV of tlie body-length. 
The average size of the ova is *021 x *0145 mm. 

Ilemhirus communis ^ Odhner. 

In addition to the hosts already recorded for this species 
must be mentioned Trigla gurnardusj Coitus scoi^pius^ and 
Gadus callarias. It was also erroneously recorded in Part I. 
as Ilemhirus appendiciilatus (Rud.) from Coitus huhalis^ 
Cenlronolus guernellus^ Ilipipoglossiis mdgariSj and Anguilla 
vulgaris. This makes the number of British hosts twelve 
but there are at least another nine fishes in which I have 
found it. It thus rivals Derogenes various as the most widely 
distributed Trematode parasite of marine fishes. Tliis is 
probably due to the fact that the larval stage of both is 
passed in some very common Crustaceans, most likely 
Copepods. Levinsen’s discovery of the larva of Derogenes 
various in tlie Polychget worm, Harmotho'e inibrioata^ has never 
been confirmed, so that much doubt must remain as to the 
correctness of Ids observation. Pratt’s discovery of true 
Ilemiurid larvae in Copepods indicates that they are really 
the hosts in which to look for the early stages of Ilemhirus 
forms. 

A word may not be out of place here in reference to the 
recent proposal by Looss f to apply the terms soma and 
abdomen respectively to the body and appendicular part of 
appendiculate Distomes. The word abdomen lias, apart from 
its classical meaning, a recognized and definite significance 
in the anatomical terminology not only of Vertebrata but 
also of In vertebrata, and it seems unreasonable to apply sucli 
a general and well-known term to a single, small, specialised 
part. Such a use of the term has no justification on ana- 
tomical grounds, for in only a certain proportion of cases does 

* It is recorded by Johnstone as Dislomiim appendiculatum from the 
plaice, dab, and whiting. 

t Zool. Aiizeig. xxxi. (1907) p. 585. 
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oven a small part of the viscera extend into tiie appendicular 
part, the true function of wliich remains iinelucidated. 'Hie 
older term “ ajipendix ’’ is inncli more applicable; but if 
exception is taken to that it is not ditiicult to coin a word, 
e. g. ecsoma (the part out of the body), much more appropriate 
than tibtlomen, I’he term introvert seems quite as suitable as 
any, even allhou;;li it is used to describe din'ercnt special 
organs in various groups of animals. 

IveccMit work may be considered to have faiily well 
established the specific cliaracters of llemiitrus communis, hut 
there are still one or two points on which absolute uniformity 
(Ices not exist. The length of the soma is mm. Tlio 
average breadth is about |of tlie length of the soma, greatest 
just before iho junction with the ecsoma. Tlic latter is at 
most r, frequenti}' less, of the length of the soma. Tlie neck 
(distance of the ventral sucker from the anterior end) is 
about of the length of the soma. These measurements 
ha VO been agreed on by every observer, but in coiineetion 
with the sizes of the suckers my results arc at variance witli 
tlioso of otiiers. Both Odhner and ^liss Lebour * give the 
ratio as ap[)ro.\imately 1 : 2, but I have ncv'cr yet found a 
specimen in which tlie ventral sucker was twice as great as 
the oral sucker. 1 find the ratio always greater than 1 : 2 
and often as much as 2 : 3. There is therefore no difference 
in this respect between Ilemiurus communis and II, liihei. 
Wherein the difference between the two species really con- 
sists is that in //. luhei the suckers are proportionately much 
smaller than in //. communis. In the latter the diameter of 
the ventral sucker is about ] of the length of the .soma, but 
it may be ns small as or as large as depending to a great 
exteni on the state of contraction. In IL lilhei the ventral 
sucker rarely exceeds of tho length of the soma. In 
y/. communis the ojsophagus is nearly equal to the pharynx 
in length. The genital sinus docs not extend backwards as 
far as the ventral sucker ; the pans prostatica is of moderate 
length. Tlie vesicula seminalis is bipartite, thin-walled, and 
situated just behind the ventral sucker. The testes are 
]daced immediately behind tho vesicula seminalis^ always 
11 ore or h‘ss obliquely behind each other. The ovary is 
se[>arated from the testes by ^ of the length of the soma. 

IJemiurns luhti, Odhner. 

Hitherto this species has only been found in the herring 

• In Lebour a fipruro of Ilemiurus communis ibo sucker-ratio is, 
by mta^-urement, exactly ‘J : *1. 
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and sprat, but I have to record its occurrence on at least one 
occasion in tlie stomach of Trigla guryiardus. It is rarely 
absent from the herring, but is more seldom found in the sprat, 
being present in only about 10 per cent. In the latter fish 
it is not confined to tlie stomach, but may be found in the 
oesophagus, caeca, and even tlie intestine. 

It is readily distinguished from Hemiurus communis by 
the comparatively enormous length of the pars prostatica, but 
this does not serve to separate it from //. aj^pendiculaUis, 
The specific features of IL lilhei are: — length of soma 
l*5-3*5 mm. ; average breadth ^ of length ; ecsoma not 
more than ^ length of soma, frequently much less; neck not 
more than ^ of soma. The limits tV for the neck given 
by Odlinerare certainly much too small, although they serve 
to emphasize the fact that the suckers are more approximated 
in IL luliei than in //. communis and IL append iculatus. 
The diameter of the ventral sucker is -fV"iV length of 

the soma, and it is thus relatively much smaller than in the 
other two species. The sucker-ratio is 3 : 5 in such a large 
number of my specimens that I am inclined to regard that as 
fairly constant and more accurate than the ratio which Odhner 
gives, namely 2 : 3. In some of my specimens it certainly 
reaches 2 : 3, but in others it falls as low as 1 : 2. Both diver- 
gences are probably due to contraction of one or other sucker. 
The oesophagus is almost entirely absent. The genital sinus 
extends back as far as the anterior border of the ventral 
sucker; the vesicula semlnalis is bipartite, the anterior part 
being muscular, the other not, and it is situated far behind 
the ventral sucker (about ^ of the length of the soma). The 
testes lie immediately behind the vesicula, and as the ovary 
lies at about the same level as in Hemiurus communis it follows 
that the genital glands are closer together than in that 
species. 

Distornum sp. 

From the rectum of Gyclopterus lumpus a small immature 
Distome was obtained, the identity of which I have not been 
able to determine. It was elongated, more pointed posteriorly 
than in front, and measured about *5 mm. The body was 
entirely covered wdth spines. The oral sucker was slightly 
larger than the ventral sucker ; the latter situated rather 
behind the middle of the body. Long prepharynx ; small 
pharynx; small round sac-like excretory vesicle*. 

* A number of specimens of the same form, again immature, have 
recently been found by my friend Mr. William Small, The species 
apparently belongs to the genus Lepidapedon {Lepodora)^ but its identity 
'with either of the already known species of that genus is not evident. 
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Gnsterostornum triijhe^ van Bcncclen. (PI. I. fig. C.) 

Xnmcrons cxninplos of tliis species were iVcqiKMitly obtained 
in the intestine of Tr'ujln (jurnardns. They mcasiirod 
mm. in length. A few immatiiro .‘specimens were also 
present under 1 inm. in length. W'hether they are really 
identical with the Gasterostomnni trhjfic of van Benedcn ^ is 
doubtful. 

The shape is somewhat more elongated than is usual in 
the genus, so that the breadth is only }>—l of the length. The 
whole .sm faco of the body, quite to the posterior end, is covered 
with innnerous spines. 'I’hese are large and strong about 
the middle j>art of the body, but decrease in size towards each 
end and particularly towards the hinder end. 

The anterior sucker is subterminal and coinj)aratively largo, 
liaviiig a diameter of '23 mm. in a specimen 3 mm. long, 
f‘. e. ^'3 of the body-length. It has a thick rim, but a shallow 
cavity. The posterior sucker (pharynx) is small and in- 
signiiieant, nua^uring only *12 mm., i, e, almost exactly half 
the anterior sucker. It is round and is situated just behind 
the middle point of the body. 

The most characteristic feature of the species is entirely 
omitted in van BenedciPs figure. This is a peculiar fan- 
shaped structure surmounting and overhanging the anterior 
sucker. The ujjper surface of the structure is thrown into 
live ridges, with depressions between, all radiating from a 
point corresponding to the centre of llic sucker. These ridges 
project over the dorsal edge of the structure and appear as 
small .‘symmetrically arranged papilhc. The two corners of 
the edge overhanging the sucker also appear to be raised as 
papilhc, but they are not so prominent. The structure is 
thus seven-pointed, five of the points being dorsal and two 
ventral, overhanging the sucker. In none of my specimens, 
cither in tbc living state or preserved, were the papilhc much 
extended, and indeed in .some of them they were so small 
as to be almost invisible. This hitter fact may account for 
van Beneden’s failing to observe tliem. These pajiilhc are 
evidently hoinolog< us with the much more exaggerated 
tentacle-likc papilhc of Gustcrostomuni jimhrialnm, 

'The alimentary system consists of a short >iinplc sac oponing 
from the posterior sucker and directed forwards. 

T’he testesarc two fairly large round or oval bodies, siluatod, 
one directly behind the other, on the right side of the liody 
and not far behind the posterior sucker. The cirrus-pouch is 

• M($m. .Vc. Hny. Help, x.wviii. ph iii. fij?. h'l. 
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comparatively short, not extending further forward than the 
middle of the j)Osterior testis. Its structure does not appear 
to differ from that in the other species of tlie genus. 

The ovary is situated a little in front of the anterior testis 
and almost on a level with the posterior sueker or even 
slightly in front of it. It is about the same size as each testis 
and is round or somewhat oval. Tlie yolk-glands consist of 
two separate lateral groups of follicles, extending from the 
posterior sucker halfway towards the anterior sucker or a 
little furtlier forwards. The yolk-duets run down on eacli 
side and unite just behind the posterior sucker. The uterus 
is very extensive, occupying the greater part of the body 
from a short distanee behind the anterior sucker. The ova 
are extremely numerous and for the most part of a rich 
brownish-yellow colour; they are regularly ovoid and of 
surprisingly uniform size^ measuring *035-037 x *021- 
*023 mm. 

The above description agrees to a certain extent with van 
Beiieden’s figure ot Gasterostomum triglce. In his figure 
the yolk-glands are rather far forward, the genital glands 
are on the left side of the body, the anterior sucker is 
elongated, and the structure surmounting the sucker is not 
represented. The absence of this is sufi&cient to throw doubt 
on the identification of my specimens with G. trigJce^ van Ben., 
for the structure is usually so prominent in my specimens 
that it seems impossible that anyone could have missed seeing 
it. On the other hand, the similarity in internal anatomy 
and the fact tliat both come from the same host are suggestive 
of their Identity. Gasterostomum triglce^ van Ben., can hardly 
be considered a properly characterised species ; all that 
van Beneden gives is a figure with not a word of description. 
It seems inadvisable, however, to create a new specific name 
for my specimens from F'rigla gurnardus\ further research 
will probably throw more light on their identity. 

Gasterostomum graeilescens y Bud. 

A large munber of immature specimens of this species were 
found in the stomach of a cod. The latter is not regarded as 
a final host of this species, although it functions as an inter- 
mediate host for the encysted cercarise. Adult Gasterostoma 
have never been found in it. The specimens under con- 
sideration had probably come from some Gadoid fish ingested 
by the cod, ami it is doubtful if they would have attained 
maUirity in this host. 
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HXPLAXATIOX OF FLATI-: I. 
The followin'^ loUers npply to nil tlio fipiiros : — 


JiX, Ventral sucker, 

CJi. Oirrus-poiich. 

/>/u Volk-re.servoir. 

DSt. Volk-^'Iiimls, 

Kv. KxcrelorN \e.‘«icle. 

J. ilivorticula. 

KSt. ()\ary. 

Ov, Ova. 


VG. Geininl ajxTture. 

VP. I’niN prostalica. 

7\, 7j. Testes. 

7t.y. Keceptaculiim scijiiiiis. 
Vt. I’Utus. 

J//. Vn^Miia. 

J'6’. Vesicula seminalis. 


7 /V/. 1. (I^'bouria) alacrxs, I.,ss. Ventral view. X *^0. 

/•V/. ‘J. Dihvmxstephanus hjditc (Stoss.). Ventral view, x 
7’iy. ll. Ditto. Ileml, dorsal nspecl. x 105. 

/Vf/. t. Zoiw/onti.n ruhellus (OFson). \'entriil view. X 75. 

/‘ly. 5. LfcxthasUr gibbosm (M\xi\.). Ventral view. X 50. 

Fig, G. Gosierostomum iriglcty v. 13on. \'entral view. X 30. AS.^ an- 
terior sucker. VS.^ posterior sucker. 
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Agoposlemon sulcalulus, sp. n. 

S . — Leiigtli 8 mm. or slightly over. 

In C’law foid\s table (Fr. Xebraska Acad. Sci. 1001, p. 158) 
it runs to 10, but docs not rcsentblc A, nasuius or A. rhopalo- 
(cra ; except for tho small size it ruii.s to G, and runs out 
because the licad and lltora.x are brilliant grccn_, not at all 
bine, and the yellow band on tlio clypeus is without any sign 
of a tooth or projection. Form slender ; scape black, with a 
hroad yellow stripe in front; flagellum dull ferruginous 
beneath, blnck above. Wings pcrcc]>tibly dusky, with a 
yellow or orange tint ; stigma dull amber-colour, ncrvurcs 
daik fu.'^cons. .Metathorax above shining and very coarsely 
wrinkled, the area not defined ; posterior face with strong 
shaip edges; first four trochanters yellow with a little black, 
hind trochanters black. Legs yellow, a large black patch on 
apex cT hind femora and a small .spot on middle ones; middle 
and hind tibim with a black band on outer side and a dark 
apical spot, anterior libiie with a du ky maik behind. Abdo- 
men with five yellow dorsal baiid.s, that on first segment 
narrowed in the middle ; venter with fuscous markings, 


